T HE growth and tissue regeneration of forage plants following grazing are of primary importance in range management. However, these activities are complex and are not widely understood.
The authors had an opportunity to study regrowth characteristics of a large number of tagged and clipped plants of crested wheatgrass (Agropyron cristatum) being used in a study of forage production over a period of four years. General principles of plant responses resulting from various grazing treatments have been considered by range ecologists and physiologists but certain specific responses noted in these grasses do not seem to have been observed or recorded in the literature. Many accepted theories appear to have resulted from continued repetition rather than from scientific study.
PHYSIOLOGICAL RESPONSE TO GRAZING
The capacity of a plant to withstand grazing depends largely upon its ability to regenerate foliage tissue. Some investigators (Pool, 1948; Sampson, 1952; Stoddart and Smith, 1943) suggest that grasses as a group withstand grazing better than other plants because their growing region is located near the base of the blade and that growth is not arrested even if the greater part of the leaf blade is removed.
This theory, however, does not hold true in all cases since meristematic tissue of crested wheatgrass leaves appears to be inactive after the leaf unfolds. When a portion of the leaf is grazed after unfolding, the leaf does not grow back to its original length as sometimes believed (Pool, 1948) .
The leaf of a grass reacts to grazing very similarly to that of a forb or shrub. Also lateral stem growth and branching of the grass plant in many ways is similar to that of a forb or a shrub following grazing. If the developing stem tip of a grass is cut below the uppermost node while still in the leaf sheath, that particular stem undergoes no further elongation or development. Instead, lateral branches or tillers are produced at the basal nodes and the stem and forage are thus replaced.
ORIGIN AND DEVELOPMENT OF THE GRASS SHOOT
The initial spring growth in crested wheatgrass arises from the lowermost nodes of the previous year's stem. The first two internodes of this new culm never elongate more than one-half centimeter in length but internodes above these are progressively longer from the lower to the upper. The uppermost internode may grow to as long as 10 to 15 inches. Most culms possess from six to eight internodes with an equal number of leaves. Tiller buds or axillary buds may develop from any of the first three nodes.
Grass leaves originate at the shoot apex as an outgrowth called a leaf primordium. The rudimentary leaves within the shoot bud grow rapidly and telescope out from within the sheath of the next lower leaf 267 268 C. WAYNE COOK AND L. 24. STODDART ( Fig. 1-A) . This results both from growth of the leaf and from elongation of the internodes'within the sheaths. As soon as the leaves are free of the enclosing sheath and the leaf has unrolled, all meristem apparently becomes inactive for that particular leaf and any further growth is impossible. A leaf cut or grazed after it is fully emerged from the sheath of the next-lower leaf actually will not grow or develop in the slightest. 
RESPONSE OF CRESTED WHEATGRASS TO SIMULATED GRAZING
When a terminal bud of crested wheatgrass still within the leaf sheath is removed by grazing, axillary leaf buds at the base of the plant are stimulated and, moisture permits, new shoots egin growth and replace the original In some grasses, the axillary leaf s of the second and third leaves sometimes . give rise to "blind shoots" possessing leaves and internodes but no inflorescense (Sharman, 1947) . Such shoots appeared on crested wheatgrass late in the summer but it was not determined whether absence of a seed head was inherent to the shoot or whether late-season drought and early frost arrested the development of a head.
At the time the grass plant has produced four leaves, all the leaves, nodes, internodes, and heads can be recognized by dissection of the shoot apex without aid of a microscope. At this time the terminal bud is elongating rapidly and usually is composed of two leaves still fully contained within the uppermost leaf sheath and a seed head about onehalf inch long. The developing head at this stage of development has risen to from one to three inches above the crown of the plant and becomes vulnerable to damage by a grazing animal. Plants that were cut at a stubble height of one inch above the crown at this time produced culms in the fall that possessed varied leaf and head development (Fig. 2) . It can be seen in Figure 2 that the outermost culm on the-right side (somewhat decumbent and hence cut above the developing head) possessed two cropped leaves and normal seed head. Stems nearer the center of the crown were clipped closer and hence possessed only cropped sheaths and deformed and cropped seed heads because the cut was made through the developing head. Stems still nearer the center of the plant were cut below the head but above the uppermost node. Here, an elongated but headless culm was produced. Center culms were cut below the uppermost node and did not develop nor elongate in the slightest thereafter.
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